The authors address the topic of performance monitoring of river 'restoration' projects. This is indeed an area of active interest for the restoration community and in great need of scientific contributions such as this case study. The paper identifies that monitoring data can be used to inform the reliability of design methods by comparing predicted behavior vs. measured (actual) behavior. In many instances, the design methods are qualitative in nature and no explicit predictions of performance metrics are provided to serve as the basis for post-project monitoring evaluations. In cases where qualitative design methods are employed (such as Natural Channel Design), field data can be used to 'benchmark' these design methods.
Natural Channel Design, for example, does not rely on channel velocity distribution for channel configuration, so the post-project monitoring field data and numerical analyses performed by the authors would need to show the correlation between the monitoring metrics and the design-based metrics. As an example, Rosgen 1 (1996) states that "Natural stream channel stability is achieved by allowing the river to develop a stable dimension, pattern, and profile such that over time, channel features are maintained and the stream system neither aggrades nor degrades." Did the designers of this restoration project project a timeline (starting from completion of restoration) identifying 'when' the restored reach would be stable?
Although the paper focuses on the benefits of hydraulic modeling during post-project monitoring, it implies that the Natural Channel Design is insufficient in predicting 'actual' behavior of the stream and additional analyses are required (such as hydraulic modeling) to more reliably configure the restoration project. This implies that establishing performance metrics, as well as performance predictions, at the onset of the project can greatly aid interpretation of monitoring results.
Overall, this is an important contribution to the restoration community.
Review
1. Does the paper address relevant scientific questions within the scope of HESS?
Yes, the paper addresses substantial scientific questions within the scope of HESS, such as project performance monitoring (does predicted performance agree with observed performance) and validation monitoring (is the method (or methods) externally (generalizable) and internally (replicable) valid).
Does the paper present novel concepts, ideas, tools, or data?
New data is presented that contributes towards both Performance Monitoring and Validation Monitoring.
Are substantial conclusions reached?
The paper's substantial conclusions include:
One important finding involves cross-vane arm horizontal angles; if too small they may inadequately steer flow and initiate aggradation and avulsions in the downstream sections; …coupling of regular post-restoration monitoring with informed hydraulic and sediment analysis so project teams can motivate preventative maintenance operations and extend project lifetimes; and Below cross-vanes in the project aggradation may have caused subsequent point bar avulsions during a flood event, which led to more serious water quality impacts. Note: this implies that the goal of the restoration project to reduce turbidity was not achieved.
4. Are the scientific methods and assumptions valid and clearly outlined?
Generally. It was unclear if the numerical modeling runs were field calibrated for the project reach or if the input values were used to independent of field calibration.
Are the results sufficient to support the interpretations and conclusions?
Generally. The Summary indicates "This study examined a Natural Channel Design river restoration project intended to control erosion from entering the NYC drinking water supply" but there was no discussion of the monitoring observations and how they explicitly relate to turbidity or sediment loading of the drinking water supply.
6. Is the description of experiments and calculations sufficiently complete and precise to allow their reproduction by fellow scientists (traceability of results)?
The methods presented are sufficiently complete to allow for replication, however, the input data used was not presented. Thus, should replication be desired, it would not be possible due to the lack of access to the survey data used in the analyses (width/depth ratios, numerical modeling efforts).
7. Do the authors give proper credit to related work and clearly indicate their own new/original contribution?
Yes.
8. Does the title clearly reflect the contents of the paper?
The title is appropriate and reflects the contents of the paper.
9. Does the abstract provide a concise and complete summary?
The abstract could be improved by restructuring to remove 'introductory' type information and focus on the contribution, methods, and results of the paper. Abstract guidelines are attached to this review. The abstract also introduces concepts that are not directly addressed in the paper. These concepts should be moved to the introduction portion of the paper ("j-hook vanes were installed to protect against bank erosion and maintain scour pools for fish habitat" but no explicit discussion was presented on these two projects 'goals').
10. Is the overall presentation well structured and clear?
11. Is the language fluent and precise?
12. Are mathematical formulae, symbols, abbreviations, and units correctly defined and used?
13. Should any parts of the paper (text, formulae, figures, tables) be clarified, reduced, combined, or eliminated?
These are recommended textual edits:
Pg 2611: Falk et al 2 (2006) indicates that restoration has been occurring for centuries. Please provide additional citation/documentation to substantiate that "river restoration has evolved from a niche field practiced by specialists to an expansive enterprise undertaken by government agencies, private industry, and the academic community." Pg 2612: I would create a new paragraph at line 4, starting with "According to Malakoff …" Pg 2619: Recommend deleting lines 1 through 6 and starting with "This study examined…" These lines provide general commentary that is not explicitly discussed in the paper. Perhaps this can be moved to the introduction to highlight the contribution of the work?
14. Are the number and quality of references appropriate?
15. Is the amount and quality of supplementary material appropriate?
